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NOTES ON AFRICAN H A E M A P H Y S A L I S  TICKS. 111. T H E  HYRAX 
PARASITES, H. B E Q U A E R T I  SP. NOV., H .  O R I E N T A L I S  N .  AND W., 
1915 ( N E W  COMBINATION), AND H. C O O L E Y I  BEDFORD, 1929 
(IXODOIDEA, IXODIDAE) 
Department of Medical Zoology 
U. S. Naval Medical Research Unit No. 3 
Cairo, Egypt 
Hyrax-parasitizing Haewafihysalis ticks are most difficult to obtain and are rare 
in collections. In  my encou.nters with hyraxes in East Africa, North Africa, Sinai, 
and Arabia, only a few East African hosts have been found infested. It  seems prob- 
able that these ticks feed for but short periods. When off the host they are impossi- 
ble to secure from deep within narrow clefts on steep mountainsides where hyraxes 
make their home. Thus, it can hardly be determined whether actual rarity in nature 
or short-term feeding accounts for the paucity of available specimens. In  part, the 
infrequency with which collectors interested in ticks see and examine hyraxes is a 
factor. 
The three haemaphysalid species herein discussed form a complex allied to the 
carnivore-parasitizing H .  leachii group of Africa, Asia, and related archipelagoes 
and to the H.  hoodi group, a bird-parasitizing complex of more localized species 
within the same area. For convenience, we shall refer to the hyrax parasites as the 
"H.  orientalis group". The tailless, rodentlike hosts, among the oldest mammals in 
Africa are actually small, herbivorous ungulates with rhinoceros-like teeth and with 
feet indicating their relationship to the elephants. The geographical range of hy- 
raxes includes much of tropical and southern Africa, parts of northern Africa, also 
Sinai, Arabia, and the Near East. Their haemaphysalid parasites, however, are 
known only from eastern and southern Africa. 
H A E M A P H Y S A L I S  B E Q U A E R T I  S P .  NOV. 
(Figures 1 to 23) 
H(aemaphysa1is) sp. nov. Hoogstraal, 1954A, p. 307, note on presence in Sudan fauna. 
Holotype: Male, from a female rock hyrax, Heterohyrax bvucei koogstraali Setzer, (in 
press) ( H H  5130), Imurok, Torit District, Equatoria Province, (Anglo-Egyptian) Sudan; 
2500 feet elevation, 8 February 1950, H.  Hoogstraal legit. Deposited in United States National 
Museum, Number 2216. 
Allotype: Female, same data as holotype. 
Paratypes: Total: one larva, thirteen nymphs, 74 males, 23 females. 
From Hoogstraal collection: One nymph, five males, two females, same collecting data as 
holotype. Two males, same collecting data as holotype except that the immature host (HH 5110) 
was taken on 1 February 1950. Seven males from Procavia habcssinica slatini Thomas, 1907 
( H H  3756), Lui, Yambio District, Equatoria Province, (Anglo-Egyptian) Sudan, 1 May 1948, 
R. Alison legit. 
From British Museum (Natural History) : Four males and three females : "1929.10.10.34-41. 
Naishi, Kenya, from hyrax, May 5, 1929.32. P. M. Jenkin (c) .  Joint Exped. Brit. ASSOC. 
& P. Sladen Trust to Rift Valley Lakes, Kenya, 1929." 
Received for publication, August 17, 1955. 
Research Report NM 005 050.29.24 
The opinions or assertions contained herein are the private ones of the writer and are not 
to be construed as official or reflecting the views of the Navy Department or the naval service 
at large. 
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From Onderstepoort collection: 56 males, 18 females, 12 nymphs, 1 larva, lot numbers 2454 
and 2974: from several specimens of Procavia capensis meneliki Neumann, 1902, at  Kaabong, 
Karamoja, Uganda, various dates from 1952 to 1955, A. J. Haddow legit. 
Haemaphysalis bequaerti sp. nov. (Torit District, Sudan, Paratypes). 
MALE: FIG. 1, dorsal view. FIG. 2, ventral view. 
FEMALE: FIG. 3, dorsal view. FIG. 4, ventral view. 
The British Museum (Natural History) specimens and most of the Onderstepoort series 
are deposited in their respective collections. Other paratypes are deposited in collections of the 
Rocky Mountain Laboratory, United States National Museum, Chicago Natural History 
Museum, Museum of Comparative Zoology, East African Veterinary Research Organization, 
and the writer. 
DESCRIPTION. MALE: Length overall, from 1.66 mm. to 1.88 mm., maximum zvidth 
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from 0.99 mm. to 1.22 mm. Bady elongate oval, about three-fifths as wide as long, widest about 
midlength, posterior margin broadly rounded, lateral margins convex, anteriorly more df. less 
abruptly converging to scapulae (small specimens are frequently wider in outline than large 
ones). Color pale yellow to brownish or reddish yellow, legs pale yellow. 
Capitulum: Basis capituli apically almost twice as wide as long (including cornua) ; lateral 
margins strongly diverging anteriorly; surface impunctate or with two to four shallow puncta- 
tions; posterior margin between cornua very slightly concave; cornua about one fourth as long 
Haemaphysalis bequaerti sp. nov. (Uganda paratypes). 
NYMPH : FIG. 5, dorsal view. FIG. 6, ventral view. 
LARVA (greatly engorged) : FIG. 7, dorsal view. FIG. 8, ventral view. 
as basis capituli, forming a bluntly pointed, usually wide triangle. Palpi short and subbasally 
salient; 2.3 times as wide as long; dorsally basal margin slightly concave between insertion and 
more or less weakly produced basolateral angle; lateral margin basally forming an acute angle 
from tip of basal juncture to about midlength of segment 2, thence acutely recurved to base 
of segment 3 ;  segment 3 gradually narrowing, bluntly rounded or truncate apically, about one 
half as  long as segment 2; palpal hairs as illustrated. Palpi ventrally with outline as from 
dorsal view except that the concavity between insertion and basolateral angle is usually slightly 
more emarginate and the basolateral juncture may be more pointed; segment 3 about one half 
as long as segment 2, with a very short, broad, rounded, retrograde spur which usually, but not 
always, slightly overlaps the apical margin of segment 2. Hypostome stoutly elongate, broadly 
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rounded anteriorly with weak corona ; length about 110 microns ; dentition 4/4 ; denticles robust, 
overlapping, in files of six or seven occupying the anterior two-thirds of the hypostome. 
Scutum: Lateral grooves fairly deep and narrow, extending to anterior fourth of scutum, 
posteriorly enclosing first and second pairs of festoons (extension bordering the second festoon 
sometimes shallow or obscure). Cervical pits short, deep, converging ; cervical grooves faint 
to obsolete, diverging, may extend to apical level of lateral grooves. Festoons clearly marked, 
mostly slightly wider than long. Scutal surface somewhat convex. Punctations only moder- 
ately numerous; distributed unevenly over entire surface including festoons and lateral areas, 
usually fewer in central area and slightly more numerous on anterior fourth of scutum than 
elsewhere; shallow, coarse, nondiscrete, mostly large, some medium size; mostly widely sepa- 
rated but some adjacent where they tend to run in lines. 
Legs: Coxae weakly armed; spurs in the form of slight ridges hardly if a t  all reaching 
posterior margin; I broadly subtriangular, basally bluntly pointed; other coxae subrectangular; 
,I1 and I11 with a basal, very slightly raised, inconspicuous ridge which in I1 may be pointed a t  
Haemaphysalis bequaerti sp. nov. 
MALE: FIG. 9, tarsi I to IV, lateral view. FIG. 10, hypostome, ventral view. FIG. 11, spir- 
acular plate. FIG. 12, palpus, dorsal view. FIG. 13, palpus, ventral view. 
FEMALE: FIG. 14, tarsi I to IV, lateral view. FIG. 15, hypostome, ventral view. FIG. 16, 
spiracular plate. FIG. 17, palpus, dorsal view. FIG. 18, palpus, ventral view. 
NYMPH: FIG. 19, tarsi I to IV, lateral view. FIG. 20, hypostome, ventral view. FIG. 21, 
spiracular plate. FIG. 22, palpus, dorsal view. FIG. 23, palpus, ventral view. 
its inner margin; IV with a faint ridge or none; coxae with maximum of six small, white, 
inconspicuous hairs shorter than coxae. Trochanters unarmed ventrally; I dorsally with a 
moderately large, triangular shield. Tarsi  moderate; I very slightly longer than wide and 
gradually tapering more or less from base; other tarsi subequal, about two-thirds as wide as 
long, dorsal and ventral margins parallel basally, apically tapering gradually from midlength 
to apex (in small specimens tarsal tapering may be more abrupt or more concave in lateral 
aspect). Pads and claws moderate, pads reaching almost to apex of claws. 
Ventral surface: Genital apertzlre situated between coxae 11, wide, with broadly rounded an- 
terior margin and more elongate and narrowly rounded posterior margin. Genital and znal 
grooves distinct, as illustrated. Spiracular plate small, transversely elongate, with a small bluntly 
rounded dorsal projection. 
FEMALE: This sex is associated with males by similarity of critical characters ; differences 
are chiefly in secondary sexual characters. L m g t h  and zuidth of unengorged specimens in most 
series is only very slightly greater than that of male, in other series measuring up to half again 
as large as associated males. Body outline similar to that of males, upon engorgement becoming 
somewhat wider posterior of scutum. 
Capitulum: Basis capiiuli short and wide, 2.5 times as wide as long; lateral margins strongly 
diverging anteriorly; posterior margin slightly concave, less commonly straight; cornua small, 
triangular with bluntly rounded apex, in some specimens reduced to even smaller, rounded pro- 
jections; surface impunctate, porose areas shallow, tilted, oval. Palpi similar to those of male 
except that they are more elongate and the ventral retrograde spur of segment 3 is even shorter, 
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usually not overlapping the apical margin of segment 2. Hypostonle similar to that of male 
except that it is slightly more elongate, the apex is slightly more extended, denticles are in files 
of seven to nine and occupy about four-fifths of the hypostomal length, and outer files are pro- 
portionately slightly more massive than inner files. 
Haemaphysalis orientalis (Cotypes) 
MALE : FIG. 24, dorsal view. FIG. 25, ventral view. 
FEMALE: FIG. 26, dorsal view. FIG. 27, ventral view. 
Scutum: Very slightly longer than wide; scapulae bluntly rounded; lateral margins widely 
divergent from scapulae to anterior sixth of scutal length, thence slightly divergent to midlength, 
posteriorly rather abruptly narrowed and pointed. Cervical grooves varying from shallow to 
deep; extending to posterior third of scutum; slightly convergent to scutal midlength, thence 
divergent. Punctations indistinct, shallow, large and medium size, few, maximum number about 
forty. 
HOOGSTRAAL-HAEMAPHYSALIS OF HYRAX 161 
Legs: Coxae narrower than those of male but with similar spurs and ridges, which in 
some specimens are more darkened and therefore more conspicuous; some coxal hairs longer 
than in male. Pads very slightly shorter in relation to claws than in male. Characters other- 
wise as in male. 
Spiracular plate subcircular with a small, short, wide, bluntly rounded dorsal projection. 
NYMPH: The nymph differs from adults in certain significant respects (by which its close 
relationship to H.  leachii is shown). 
Capitulum: Palpi have either a short, compact outline (as illustrated) similar to that of the 
male or a more elongate outline similar to that of the female; but the dorsal basolateral juncture 
is less acutely pointed while (notably) the ventral basolateral juncture forms a spurlike angle. 
The ventral retrograde spur of palpal segment 3 is comparatively narrow and its narrowed, 
bluntly rounded apex slightly overlaps the basal margin of segment 3. Basis capituli short and 
wide, a t  least two and a half times as wide as long; cornua short, triangular, apically blunt 
projections as in the female or even more reduced. Hypostome with large denticles, apex slightly . 
indented; dentition 2/2; denticles large, in files of six or seven. 
Scutum: Outline short and wide, about two-thirds as long as wide, with rounded margins 
having a subcircular appearance. Cervical grooves converge for almost half their length and 
thence diverge widely, reaching almost to posterior scutal margin. Punctations indistinct, 
shallow and sparse, numbering fewer than 15. 
Legs: Coxae comparable with those of female in shape but spurs more pointed and those 
on I1 and I11 very slightly overlap the basal margin of coxa (coxal spurs may be difficult to 
distinguish in pale specimens). Trochanter I with moderate, triangular shield dorsally. Tarsi 
similar to those of the adult except that the dorsal narrowing of I is more concave and IV is 
slightly more elongate and gradually narrowed. Pads and claws like those of adults except that 
pads are slightly shorter in relation to length of their respective claws. 
Spiracular plate small, ovoid, lacking dorsal projection. 
LARVA: The single, greatly engorged available specimen, collected from the same host with 
nymphs and adults, is broken across the middle of the body and lacks legs. It differs from any 
other known haemaphysalid larva of this area and is most probably the species under discussion. 
Capitulum: Palpi with outlines similar to that of nymph except more elongate, segment 3 
almost as long as segment 2 ;  basolateral spur very pronounced and no apparent retrograde 
spur on ventral surface of segment 3 ( ? damaged). Basis capituli three times as wide as long ; 
impunctate ; lateral margins moderately diverging anteriorly; basal margin very slightly con- 
cave; cornua lacking. Hypostome features indiscernible in this specimen. 
Scutum: Outline ovoid, two-thirds as long as wide ; apparently impunctate; cervical grooves 
almost parallel, extending to scutal midlength, thence diverging but shallow and vague. 
Legs: Trochanter I apparently lacking a dorsal shield (?broken).  Coxa I subtriangular, 
pointed basally; I1 subrectangular with rounded inner margin and very slight basal ridge; 
I11 with somewhat more narrowly rounded inner margin than 11, lacking either ridge or spur. 
R E L A T E D  SPECIES: See below. 
H A E M A P H Y S A L I S  ORIENTALIS  NUTTALL AND WARBURTON, 
comb. nov. 
(Figures 24 to 36) 
Haemaphysalis hoodi var. orielztalis Nuttall and Warburton, 1915, pp. 48W87, male and female 
briefly and inadequately described without illustrations, from six males and three females 
from Heterohyrax brucei lnanningi (Wroughton, 1910) (syn. Procavia mannitzgi) from 
the southwest shore of Lake Nyassa, Nyasaland (= B.E.A.), March, 1910. S. A. Neave 
legit. Types in British Museum (Natural History) (Nuttall lots 2847 and 2848; original 
numbers (%a and 69). 
Haemaphysalis zalnbeziae Santos Dias, 1954A, pp. 1-7, description of singre male and two females 
[compared with H. erinacei Pavesi, 1884 (syn. H. numidiana Neumann, 1905)l. For 
remarks on the host, see "Hosts a~zd host-parasite relationships" below. 
Material examined: Complete Nuttall and Warburton cotype series except that one female is 
now missing. 
REDESCRIPTION. MALE : Length overall, 1.947 mm., greatest zoidth 1.089 mm. Body 
oval, about two-thirds as wide as long; widest just posterior of midlength; posterior margin 
broadly rounded from level of anterior festoons; lateral margins almost straight, gradually 
narrowing from midlength to anterior fourth of scutal length, thence acutely narrowing to 
scapulae. 
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Capitulum: Basis capituli very strongly diverging anteriorly, posterior margin straight and 
with only minute cornua which are all but obsolete (hardly, though, "without cornua," as stated 
in original description), surface with several shallow punctations and slightly depressed cen- 
trally. Palpi very short and subbasally salient; 2.45 times as wide as long ; dorsally. basal 
margin slightly concave between insertion and bluntly rounded basolateral angle; lateral mar- 
gin basally forming an acute angle from rounded basal juncture to about midlength of segment 
2 ;  thence acutely recurved, as a very slightly upturned point or as a rounded juncture (variation 
from side to side in specimen at hand), in a slightly concave line to base of segment 3 ;  segment 
3 triangular, bluntly pointed apically; segments 2 and 3 of almost equal length. Palpi ventrally 
with outline as from dorsal view except that basolateral juncture is even more rounded; segment 
3 with a broad, rounded retrograde spur slightly overlapping the apical margin of segment 2. 
Hypostome (single mount not clear) dentition 4/4, files of apparently six to eight denticles. 
Scutum: Length (five specimens) from 1.65 mm. to 1.74 mm., width 1.00 mm. to  1.20 mm. 
(Nuttall's measurements). Lateral grooves deep and narrow, extending to anterior fourth 
of scutum, posteriorly enclosing first pair of festoons. Cervical pits short, deep, converging, 
Haemaphysalis orientalis (Cotypes) . 
MALE: FIG. 28, tarsi I to IV, lateral view. FIG. 29, spiracular plate. FIG. 30, palpus, dorsal 
view. FIG. 31, palpus, ventral view. 
FEMALE: FIG. 32, tarsi I to IV, lateral view. FIG. 33, hypostome, ventral view. FIG. 34, 
spiracular plate. FIG. 35, palpus, dorsal view. FIG. 36, palpus, ventral view. 
cervical grooves shallow, basally converging, thence diverging and extending for about one 
fourth of scutal length. Festoons clearly marked, mostly slightly longer than wide. Sczctal 
surface slightly convex. Punctations numerous, scattered over entire surface including festoons 
and lateral areas; shallow, coarse, nondiscrete, large and medium size, mostly noncontiguous 
excepting some of those which run in shallow grooves centrally. 
Legs: Coxae apparently unarmed but with faint spurs in the form of slight ridges ; I basally 
bluntly rounded with a small point at  basal angle ; others subequal, rectangular, and with a very 
slightly raised ridge near the posterior, inner margin. Trochanters unarmed ventrally, I dor- 
sally with huge shieldlike plate. Tarsi  moderate, I1 to I V  gradually tapering from about tarsal 
midlength to truncate apex; I very slightly humped, length and width about equal. Pads and 
claws moderate, pads reaching almost to apex of claws. 
Ventral surface: Genital aperture between coxae 11, with broadly rounded anterior margin 
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and rounded, subtriangular posterior margin. Genital and anal gmozes  as illustrated. Spiracu- 
hr plate small, transversely oval with small, dorsally projecting tail. 
FEMALE: This sex associated with males by similarity of most diagnostic details. Size 
slightly greater than that of male. Body outline of partially engorged specimen with sharply 
converging anterolateral margins, rounded lateral margins, and gradually rounded posterior 
margin. 
Capitulum: Basis capituli three times as wide as long; lateral margins strongly diverging 
Haemaphysalis cooleyi 
MALE (Nuttall lot 3866) : FIG. 37, dorsal view. FIG 38, ventral view. 
FEMALE (Allotype) : FIG. 39, dorsal view. FIG. 40, ventral view. 
anteriorly; posterior margin very slightly concave and with exceedingly small, rounded cornua; 
surface with a very few, shallow punctations, depressed centrally; porose areas small, indistinct, 
apparently oval, shallow. Palpi more elongate than those of male and with more strongly pro- 
duced basal angle; apex narrower than in male; segment 3 four-fifths length of segment 2 ;  seg- 
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ment 3 ventrally with broad, blunt, very short retrograde spur. Hypostome broadly elongate, 
denticles reaching from near base to corona (which is indefinite in the single mount) ; dentition 
4/4 in files of seven to nine ; denticles rather broad in outline. 
Scutum measuring from 0.90 to 0.93 mm. long and from 0.76 mm. to 0.80 mm. wide (Nuttall's 
measurements of three specimens) ; outline diverging from scapulae almost to midlength, thence 
converging to moderately narrow but bluntly rounded posterior margin; punctations as in male 
but somewhat less dense; cervical grooves deep, almost straight and parallel, reaching about to 
midlength of scutum. 
Legs. Coxae with outlines transversally rectangular; with inconspicuous, slightly raised 
ridges near inner posterior margins as in male. Tarsi and other segments, essentially as in male. 
Ventral surface: Spiracular plate small, more rounded than that of male. Other features as 
illustrated. 
NYMPH and LARVA : Unknown. 
R E L A T E D  S P E C I E S :  See below. 
H A E M A P H Y S A L I S  C O O L E Y I  BEDFORD, 1929 
(Figures 37 to 57) 
Haemaphysalis cooleyi Bedford, 1929, pp. 494-495, Plate I1 on p. 498, male, female, and nymph 
briefly described and diagrammatically illustrated from three males, one female, and one 
nymph from Coombs' large-toothed hyrax, Procavia capensis coombsi Roberts, 1924, near 
Onderstepoort, Transvaal, 22 August 1928, R. A. Cooley and G. A. H. Bedford collectors; 
"also several engorged nymphs from ( a  springhaas) Pedetes cafer (syn. caffer) subsp. at 
Pienaars River, Transvaal, 1 October 1928, R. A. Cooley legit" (for comment on latter col- 
lection see second and third paragraphs below). Type specimens from Procavia c. coombsi 
in collections of Division of Veterinary Services, Onderstepoort ; no material from Pedetes 
in this collection. 
Bedford (1932, p. 289) mentioned original literature reference and collecting data. 
Warburton (1933, p. 566-567) supplemented original description from three males 
(Nuttall lot 3866) sent by Bedford, taken from Procavia capensis coombsi near the original 
collecting locality on 5 June 1931; also stated that one male and one female sent by Cooley 
(tube 172) purporting to be this species and apparently being the so-called engorged nymphs 
from Pedetes cafer (referred to two paragraphs above) were actually specimens of H. erin- 
acei Pavesi, 1884 (= H .  numidiana Neumann, 1905). 
Hoogstraal (1955, p. 230) footnote, indicated that after a long search he had found 
the material from Pedetes noted above (Cooley's tube number 172) in the Nuttall collection 
and that it represents an apparently undescribed species disinctly different from any known 
species. These specimens, preserved very soon after molting, appear to persons acquainted 
only with preserved ticks that they were engorged; it is my impression that they had not 
even fed but were taken crawling among the host's hair. 
Material examined: Total: two nymphs, six males, five females. 
Two nymphs, three males, and one female (including HOLOTYPE, ALLOTYPE, aud PARATYPE 
nymph) ; Onderstepoort collection lot number 17A1 in two vials, one with type series and 
the other with two males and a nymph; data provided are same as that originally reported 
by Bedford except that an additional nymph is present, the date of collection is two days 
earlier, and only Bedford is listed as a collector. 
Three males, Nuttall lot 3866 in British Museum (Natural History), material sent by 
Bedford to  Warburton, mentioned under Warburton (1933) two paragraphs above (also 
tube 172; see two paragraphs above). 
Four females from "dassie, Doornberg, New Bethesda, Cape Province, 18 December 
1954", Onderstepoort collection Number 2974i. 
R E D E S C R I P T I O N  of Holotype Male (variation among other specimens included in paren- 
theses) : Length overall 1.9 mm., width 1.2 mm. (average). Body subcircular, slightly longer 
than wide; lateral margins convex medially, gradually converging anteriorly, posterior margin 
bluntly rounded (lateral margins may be parallel medially and more acutely converging an- 
teriorly). Color reddish brown (straw color to dark brown). 
Capitulum: Basis capituli almost twice as wide as long; lateral margins strongly diverging 
anteriorly but recurved at level of anterior sixth of length; cornua lacking but sometimes replaced 
by a slightly expanded rounded bulge; posterior margin very slightly convex; surface extremely 
faintly punctate. Palpi very short, medially most salient; 2.2 times as wide as long ; basal margin 
dorsally reduced to a narrow, concave interval between insertion and acutely angled basolateral 
juncture; basolateral margin reaching almost to level of anterior margin of segment 2, thence 
acutely recurved and slightly (markedly) concave to base of segment 3 ;  segment 3 (gradually 
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to) abruptly narrowing to broadly rounded apex (apex may be even more truncate) ; segment 3 
about three-fifths as long as segment 2 (this proportion slightly variable) ; palpi dorsally with 
12 hairs (apparently maximum number). Palpi ventrally with outline as from dorsal view except 
that the basal margin is even more reduced and the basolateral juncture is somewhat more 
rounded; segment 3 with a short, broad, bluntly rounded retrograde spur just barely overlapping 
anterior margin of segment 2. Hypostome stoutly elongate, bluntly rounded anteriorly, with 
weak but definite corona ; dentition 4/4; denticles regular, overlapping, inner file denticles mostly 
smaller than those of outer files, in files of six to eight occupying the anterior three-fourths of the 
hypostome. 
Scutum: Lateral grooz~es narrow, shallow but distinct, extending to anterior fourth of 
scutum; posteriorly enclosing first pair of festoons. Cervical pits short, fairly deep, (more or  
less) converging, cervical grooves absent (present on some specimens, shallow, extending to 
level of anterior margin of lateral grooves). Festoons (more or less) elongate; marked by 
shallow grooves ; (usually) outlined by line or darker coloration. Scutal surface convex, smooth 
Haemaphysalis cooleyi 
NYMPH (paratype) : FIG. 41, dorsal view. FIG. 42, ventral view. 
(may be lightly rugose). Punctations few, widely and unevenly distributed over entire surface 
including festoons and lateral areas; consisting of about 50 (or fewer) medium to large, non- 
discrete, moderately deep punctations, and somewhat more numerous small punctations. 
Legs: Coxae with weak, short, broad spurs (may be even more reduced or absent) ; coxa 
I bluntly or  fairly sharply pointed basally (differ from side to side on same specimen) ; I1  to I V  
subrectangular, each with a ridgelike spur mildly pointed a t  inner posterior margin and just 
barely overlapping margin; coxal hairs few and short. Trochanters unarmed ventrally, I with 
large triangular shield dorsally. Tarsi short and slightly humped; fairly abruptly tapered from 
midlength to apex; I wider than long. Pads and claws moderate; pads not reaching base of 
distal curvature of claws. 
Ventral surface: Genital aperture situated level with inner-anterior marginal junction of 
coxae 11; broadly oval, with posterior margin more pointed than anterior margin. Genital and 
anal grooves distinct, as illustrated. Spiracular plate small, narrowly ovoid, broadly rounded 
ventrally and narrowed to a point dorsally. 
FEMALE: This sex is associated with males by similarity of diagnostic characters. Size 
varying from somewhat larger than that of male to as much as 2.50 mm. wide and 3.75 mm. long 
when engorged. Body outline slightly more linear than that of male; when engorged lateral 
margins are parallel. 
Capitulum. Basis capituli three times as wide as long; lateral margins strongly diverging 
to anteriorly recurved portion as in male; posterior margin very slightly concave; posterolateral 
juncture pointed but cornua absent; surface impunctate; porose areas shallow, oval, tilted, 
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distant. Palpi more elongate than those of male but with similar outline except that from dorsal 
view basolateral margin is recurved at the level of midlength of segment 2 (not nearly at level 
of apex of segment 2) ; segment 3 almost as long as segment 2, more acutely triangular than in 
male; ventral retrograde spur of segment 3 essentially as in male. [Note that in the allotype 
(illustrated) palpi, both dorsally and ventrally, the emargination between the insertion and the 
basolateral juncture is much reduced. In the other specimens examined, this emargination is 
deeper, so that the basolateral juncture is more pointed]. Hypostome more elongate than that 
of male, bearing a small but distinct corona; dentition 4/4, denticles in files of seven or eight 
occupying the anterior four-fifths of the hypostomal length. 
NYMPH: In all but one essential detail, the nymph shows close similarity of critical charac- 
ters when compared with adults. 
Capitulum. Palpi have a more elongate and triangular outline than those of the female but 
are otherwise similar except that (notably) the ventral basolateral juncture forms a small, dis- 
tinctly produced spur. The ventral retrograde spur of segment 3 is small, moderately wide, 
bluntly rounded apically, and slightly overlaps the basal margin of segment 3. Basis capituli 
short and wide, 2.2 times as wide as long, cornua absent, basal margin concave, lateral margins 
diverging anteriorly. Hypostome with small denticles and corona, dentition 2/2, seven denticles 
in inner file and eight in outer file. 
Haevnaphysalis cooleyi 
MALE : FIG. 43, tarsi I to IV, lateral view. FIG. 44, hypostome, ventral view. FIG. 45, spir- 
acular plate. FIG. 46, palpus, dorsal view. FIG. 47, palpus, ventral view. 
FEMALE: FIG. 48, tarsi I to IV, lateral view. FIG. 49, hypostome, ventral view. FIG. 50, 
spiracular plate. FIG. 51, palpus, dorsal view. FIG. 52, palpus, ventral view. 
NYMPH: FIG. 53, tarsi I to IV, lateral view. FIG. 54, hypostome, ventral view. FIG. 55, spir- 
acular plate. FIG. 56, palpus, dorsal view. FIG. 57, palpus, ventral view. 
Scutum: Outline subcircular, length and width almost equal, margins rounded. Cervical 
grooves slightly converging for one-third their length, thence gradually diverging to posterior 
third of scutal length. Punctations rare, small, shallow. 
Legs: Coxae essentially as in female except for their slightly narrower outline; spurs slightly 
more pointed and slightly more removed from inner margin. Trochanter I with fairly large, 
pointed shield dorsally. Tarsi similar to those of adult but not quite so robust. Pads and claws 
similar to those of adults. 
Spiracular plate very small, ovoid, lacking dorsal projection. 
LARVA : Unknown. 
RELATED SPECIES 
Members of the "H. orientalis group" are related to the "H.  hoodi  group" of 
Africa, Madagascar and Asia, and are separated from all forms of the "H. leachii 
group" by the presence on the ventral surface of palpal segment 3 of a short, wide, 
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bluntly rounded, retrograde spur which slightly if at all overlaps the basal margin 
of segment 3. The comparatively long and narrow ventral retrograde spur of seg- 
ment 3 in the "H.  leachii group" is a remarkably constant feature in this otherwise 
extremely variable complex of Africa and Asia. 
H. bequaerti sp. nov. superficially resembles H. leachii Ynuhsawti Santos Dias 
1954 (comb. nov.). [This latter tick, which Santos Dias (1954B) described as a 
full species, has previously been referred to by workers on African ticks as "the 
small form of H. leachii" or (Theiler, 1943) as "temporarily H. leachi var. indica". 
Numer0u.s intergrades between the subspecies muhsami and the nominal subspecies 
of H. leachii exist in nature]. H. bequaerti sp. nov. can be easily differentiated 
from H. leachii Ynuhsami, and even more easily from H. I .  leachii, by the shape of the 
ventral spur of palpal segment 3, as noted above; greater lateral concavity of palpi, 
and reduction of basal palpal spurs; smaller spiracular plate with narrower and 
more elongate dorsal projection; typical enclosure of two pairs of festoons by lateral 
grooves (usually only one pair enclosed in H. leachii subsp.) ; coxae without spurs 
and with fewer and much shorter hairs and I bluntly rounded basally (coxae with 
overlapping, definite spurs on at least two pairs, with about ten hairs some of which 
are almost as long as the coxae, and with I pointed basally in H. leachii subspp.). 
The palpal characters listed above, differences in scqtal outline and punctation, and 
absence of overlapping coxal spurs easily separate the female of the new species 
from that of H. leachii subspp. Most of these differentiating characters also apply 
to the two other members of the "H. orientalis group", thereby separating them from 
H. leachii subspp. 
Nymphs of H. bequaerti sp. nov. and of H. cooleyi have a pronounced ventral 
basolateral spur of the palpi, similar to that of H. leachii. In  adults of the first two 
species, these spurs are considerably reduced or lacking. In these nymphs, too, the 
ventral retrograde spur of palpal segment 3 tends to conform to the nymphal H. 
leachii type. 
Several or all of the following characters are among those which separate adults 
of the hyrax parasites from those of H. hoodi subspp.: diverging basis capituli, 
angled basal margin of palpi, essentially unarmed coxae, smaller spiracular plates, 
enclosure of second festoon (only in H. bequaerti sp. nov.), absence of tarsal hooks, 
longer tarsal pads, etc. Related species and extracontinental subspecies of H. hoodi 
also differ markedly. 
Members of the "H. orientalis group" are removed from H. erinacei Pavesi, 1884 
(syn. H. nuwidiana Neumann, 1905) (cf. Hoogstraal, 1955), with which Santos 
Dias (1954A) compared H. orientalis (=  H. sawzbeziae), by a number of obvious 
differences. H. erinacei in both sexes has distinct, overlapping coxal spurs and long 
hairs, and has a narrowly elongate ventral retrograde spur on the third palpal seg- 
ment (more like H. leachii subspp. in these respects) ; the male has a rectangular 
basis capituli, fairly large cornua, etc. Actually, H. erinacei may be considered as a 
part of the H. hoodi complex. 
Within the "H. orientalis group", males of H. bequaerti sp. nov. differ from the 
others as follows: cornua present (almost obsolete in H. orientalis, obsolete in H.  
cooleyi), palpi with more acutely pointed, spurlike basolateral juncture than in other 
species, scutal punctations moderately numerous (nu,merous in H. orientalis, few in 
H. cooleyi),  lateral grooves typically enclosing two pairs of festoons (enclosing one 
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pair in both other species), coxae without overlapping spurs (very small spurs in 
H. cooleyi), moderate dorsal shield on trochanter I (large shield in other species), 
etc. The females are as easily separated. The female scutum in H. bequaerti sp. nov. 
is narrowly rounded posteriorly and bears a moderate number of punctations while 
those of the other two species are broadly rounded posteriorly and have more or 
fewer punctations. H .  bequaerti sp. nov. females typically bear cornua on the basis 
capituli (sometimes much reduced), which are absent in the other species. Only 
females of H. cooleyi have coxae with overlapping spurs. 
DISCUSSION 
Hosts and host-parasite relationships. The data, and their implications, con- 
cerning hosts and host-parasite relationships of the "H. orientalis group", in com- 
parison with those of related groups, are of interest. Contemporary studies indicate 
a fairly strict host-parasite specificity in most haemaphysalid groups. The "H. 
orientalis group" feeds on hyraxes and no other animals are known to serve as hosts. 
The host indicated by Santos Dias (1954A) for " H .  zanzbeziae", a synonym of 
H. orientalis, was a klipspringer antelope, Oreotragus oreotragus subsp. However, 
Theiler (1955) has quoted the following passage from a letter of Santos Dias: 
"R(hipicepha1us) serranoi and H .  zambeziae: Chequi a uma conclus5o interressante 
acerca destas especies. Ambas tem como principais hospedeiros os hiraxes. Em 
ambas o conscutum e densamente pontudao, parecendo que do seu habitat terio re- 
sultade como que un adjustamento de caracteres". I t  appears obvious, therefore, 
that the designation of an antelope as the host of " H .  xambeziae", in the original de- 
scription, was in error. 
Among the hyraxes (HYRACOIDEA, PROCAVIIDAE), this group of ticks appears 
from present evidence, to feed indiscriminately on either of both genera of rock 
hyraxes, Heterohyrax and Procavia, (locally called "dassies" or "coneys"), but we 
do not know that it feeds on the arboreal hyraxes, Dendrohyrax. The usage of caves 
by the first two genera, as compared with the arboreal habitats of the latter, suggests 
that the hosts' living habits may favor parasitism by these ticks. 
Furthermore, haemaphysalid-host relations indicate that these ticks must be 
among the oldest of the ixodids, except possibly for the highly modified genus 
Ixodes. The phylogenetic position and great age of hyraxes among the more spec- 
tacular and much more recent bulk of the African mammal fauna is, therefore of 
considerable interest. 
"Hyraxes are certainly old Africans. They are first known in the early Oligo- 
cene of Egypt, and probably arose in Africa in the Eocene, or perhaps Paleocene. 
They seem never to have spread far outside Africa. Only an early Pliocene occur- 
rence in Greece is outside their present range. Some other African mammals may 
be nearly or quite as old. in the continent (among insectivores, primates, probosci- 
deans, for example). The conspicuous ungulates are probably relatively late in 
Africa and in any case have closer affinities (than have the hyraxes) with former 
and present Eurasian forms. The last remark applies also to some of the insecti- 
vores and also the primates and proboscideans. The hyraxes, in short, are unusual 
among recent African mammals in being both old there and almost confined to the 
continent throughout their history". [ Simpson, 19551. 
The host-specificity of various groups of haemaphysalid ticks makes the investi- 
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gation of the actual status of reports concerning haemaphysalids on hyraxes of more 
than ordinary interest. 
Nuttall and Warburton (1915, p. 469) stated that Nuttall lot 1223, consists of 
males and females of H. leachii from Procavia brucei and P.  abyssinica, collected in 
May, 1901, at Harrar, Ethiopia by Dr. E. Brumpt, and that these two lots were 
small specimens; in the same sentence they also indicated specimens from a jackal 
and a hyena. Nuttall lot 1223 now consists of two males and female labelled as 
from Helogale parvula, a type of mongoose. These three specimens are small btlt 
typical H. leachii. However, the label also bears the letter "D". This may mean 
either that the hosts were mixed and those from hyraxes were separated into a differ- 
ent vial with another letter, which cannot now be found, or possibly that the desig- 
nation of hyraxes as hosts for lot 1223 was later found to be incorrect. Also, on 
page 471, Nuttall and Warburton indicated that they had specimens of H. leachii 
from Hyrax sp. at Monkey Bay, Nyasaland, 23 May 1913, Dr. W. C. Wigan legit 
(Nuttall lot 2366). I t  would be of interest to restudy these specimens, but they 
cannot now be found in British Museum (Natural History) collections. 
That the comparatively versatile H. leachii on occasion does attack hyraxes is 
attested by a few records sent by Dr. Theiler from the Onderstepoort collection. 
These include three lots of H. I.  leachii from South African Procavia capensis, and 
two lots of H .  leachii muhsami, one from Heterohyrax b. brucei in Uganda and one 
from Procavia habessinica jacksoni (= P. mackinderi zelotes) in Kenya. 
While this group of three hyrax-parasitizing species is related to the bird-para- 
sitizing H. hoodi complex of southern Asia, Madagascar, and Africa, it also displays 
relationships with the H. leachii group, from which the H .  hoodi complex or group 
is also derived. Thus, H. bequaerti sp. nov. is, within the "H. orientalis group", 
more like H. leachii indica of India and H. leachii wzuhsanzi of Africa than are H. 
orientalis and H. cooleyi. H .  bequaerti sp. nov. of northeastern tropical Africa is 
geographically closest to the apparent source of this group, India or Malaya. Fur- 
ther south in eastern Africa, H. orientalis has become increasingly more differen- 
tiated from the basic H. leachii facies. And still further south, in South Africa, 
H. cooleyi has evolved as a related yet exceedingly distinct member of the group. 
It is therefore, tentatively suggested that H. bequaerti sp. nov. is the prototype from 
which the other two members of the "H. orientalis group" have evolved. 
On continental Africa, some haemaphysalids feed on lower vertebrates (e.g. H. 
hoodi on birds), others attack the oldest or the most primitive of the mammals (e.g. 
the "H. orientalis group" of hyraxes and H .  erinacei of hedgehogs), while yet others 
have adapted to more recent mammals (e.g. H. houyi and H .  calcarata on ground 
squirrels and H. aciculifer and H. parmata on antelopes). The highly variable H .  
leachii of Africa retains the typical leachii group predilection for carnivores as hosts 
of the adult stage, a character also true of many southern Asiatic species of the group. 
In Africa, the immature stages of H. leachii feed on burrowing rodents (no biological 
studies have been reported from Asia), and the carnivore-infesting adults only 
rarely attack other animals such as antelopes and cattle. Curiously, a fairly distinct 
form of H. leachii appears to thrive in all its stages on African mole-rats (RODENTIA, 
RHIZOMYIDAE ; Tachyoryctes) . 
Distribution. The contemporary range of hyraxes includes much of tropical 
and southern Africa and extends into southeastern Egypt, Sinai, Palestine, Syria, 
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and Arabia, besides Libya and Algeria. Outside of this area, fossil remains, as stated 
above, are known only from Greece. 
Within the hyraxes' range, we have records of haemaphysalid parasites only from 
eastern and southern Africa. They are absent in many areas where hyraxes occur, 
and, when present, appear to occur only in small numbers. I have examined without 
success many hyraxes for ticks in Arabia, Sinai, southeastern Egypt, Kenya, and 
several areas of the Sudan. 
H. bequaerti sp. nov. is known from Equatoria Province of the Sudan, both west 
of the Nile near the borders of French Equatorial Africa and the Belgian Congo, and 
east of the Nile; also from Karamoja District of Uganda and from Naishai in Kenya. 
H. orientalis inhabits Nyasaland and the Zambesi area of Mozambique. H.  cooleyi, 
the South African representative of this group, is known from Transvaal and Cape 
Province. 
Associated tick species: Few other ticks are known to attack hyraxes. In 
Uganda, Dr. Haddow took three immature Rhipicephalus sp. with his series of H. 
bequaerti sp. nov. In the Sudan, nymphal R.  miihlensi Zumpt, 1943, have been 
found together with the same haemaphysalid as well as larvae of Argas brumpti Neu- 
mann, 1907, and a few Rhipicephalus s. sanguineus (Hoogstraal, 1954A). In the 
Cameroons, outside of the known range of these haemaphysalid ticks, adults of R. 
zievtzanni Zumpt, 1943, infest hyraxes (Hoogstraal 1954B). In Southeastern Egypt 
and in the Yemen (Arabia), I have found only a few larval Hyalomma ticks on hy- 
raxes. Neumann (191 I ) ,  Schwetz ( 1927), and Bedford ( 1932) recorded specimens 
of Ixodes rasus from rock hyraxes from central to southern Africa. 
All of these appear to be incidental records except for those of Argas brumpti, 
which is a fairly common parasite of hyraxes though it also attacks mammals and 
reptiles inhabiting rock niches, caves, dens, and dry burrows (Hoogstraal, in press). 
Rhipicephalus distinctzts Bedford, 1932 (syn. R. punctatus Bedford, 1929) of South 
and Southwest Africa originally reported from rock hyraxes, parasitizes other ani- 
mals only exceptionally. Whether specimens of R. serranoi Santos Dias, 1950, 
originate from klipspringer antelopes or from hyraxes is impossible to determine. 
The only records of which I am aware for parasitism of tree hyraxes, Dendro- 
hyrax, by ticks are those of Bequaert (1931) and Schoenaers (1951) for Ixodes 
raszts in the Belgian Congo. 
The few available records of H. leachii subspp. attacking hyraxes have been pre- 
sented under Hosts and Host-parasite Relationships above. 
Potential disease relations. Several of the Sudan specimens of H. bequaerti 
sp. nov. were obtained from the same hyrax hosts in which a new genus and species 
of piroplasm, Echinozoon hoogstraali Garnham, 1951, was found (Garnham, 1951). 
[The earlier host identification has been changed by Setzer (in press) 1 .  I t  is quite 
possible that these ticks may be the vector of this strange organism. 
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SUM MARY 
Haevtzaphysalis bequaerti sp. nov. is described from adults, nymphs, and a larva 
from the Sudan, Uganda, and Kenya. H. orientalis Nuttall and Warburton, 1915 
(comb. nov.) of Nyasaland and Mozambique, is redescribed, as is H. cuoleyi Bedford, 
1929, of South Africa. H. zavnbeziae Santos Dias, 1954, is a synonym of H. orien- 
talis. These three species are referred to as the "H. orientalis group." 
The host predilection of these species for hyraxes is discussed in relation to the 
great age of these mammals in the African fauna and the habits of related species and 
groups (H. leachii, H. hoodi, and H .  erinacei). Hyraxes are apparently rarely 
attacked by other species of ticks; available records are provided. The possible 
vector relation of H. bequaerti sp. nov. to a strange piroplasm of hyraxes is noted. 
H.  wzuhsawzi Santos Dias, 1954, is herein considered as a subspecies of H. leachii 
(Audo.uin, 1827) (comb. nov.). This is the form previously referred to by workers 
on African ticks as the "small form of H. leachii," as H .  leachii indica, or as H .  
leachii near indica. 
REFERENCES CITED 
BEDFORD. G. A. H.  1929 Notes on some South African ticks. with descri~tions of three new 
species. 15 Ann. Rep. Director Vet. Serv. Dept. ~ g r i c . ,  union South Africa pp. 
493499. 
1932 A synoptic check-list and host-list of the ectoparasites found on South African 
Mammalia, Aves, and Reptilia. (Second edition). 18 Ann. Rep. Director Vet. Serv. 
Dept. Agric. Union South Africa, pt. 1, pp. 22S523. 
BEQUAERT, J. 1931 Synopsis des tiques du Congo Belge. Rev. Zool. et Botan. Africaines 20: 
209-25 1. 
GARNHAM, P. C. C. 1951 A new piroplasm from the rock hyrax. J. Parasit. 37: 528-532. 
HOOGSTRAAL, H. 1954A A preliminary, annotated list of ticks (Ixodoidea) of the Anglo- 
Egyptian Sudan. J. Parasit. 40: 304-310. 
1954B Noteworthy African tick records in the British Museum (Natural History) 
collections. Proc. Entom. Soc. Wash. 56: 273-279. 
1955 Notes on African Haemaphysalis ticks. I. The Mediterranean-littoral hedge- 
hog parasite H. erinacei Pavesi, 1884 (Ixodoidea, Ixodidae). J. Parasit. 41: 221-233. 
NEUMANN, L. G. 1911 Ixodidae. xvi + 169 pp. (in Das Tierreich, 26 Lief.) 
NUTTALL, G. H. F., AND WARBURTON, C. 1915 The genus Haemaphysalis. in :  Ticks. A 
monograph of the Ixodoidea. Part 3, pp. (i)-xiii, 349-550, Cambridge. 
SANTOS DIAS, J. A. T. 1954A Sobre uma nova espkcie de carraCa do genro Haemaphysalis Koch, 
1844, (Acarina, Ixodoidea) para a fauna de Mo~ambique. Mem. Estud. Mus. 2001. 
Univ. Coimbra 219: 1-7. (Reprint) (1953). 
1954B Mais uma nova especie de carraca do genro Haemaphysalis C. L. Koch, 1884 
( s i c ) ,  para a fauna de Moqambique. Ibid 225: 1-9. (Reprint). 
QCHOENAERS, F. 1951 Liste des tiques r6coltCes au cours d'un voyage d'ktudes au Congo belge. 
Bull. Agric. Congo Belge 42: 117-122. 
SCHWETZ, J. 1927 Contribution des Ixodidae (tiques) du Congo belge. (d'apr6s la collection 
du Congo Belge de Tervueren-Bruxelles). (Troisi6me note). Rev. Zaol. Africaine 
15: 81-92. 
SETZER, H. W. Mammals of the Anglo-Egyptian Sudan. Fieldiana: Zool. (in press). 
SIMPSON, G. G. 1955 Personal communication. 
172 THE JOURNAL OF PARASITOLOGY 
THEILER, G. 1943 Notes on the ticks off domestic stock from Portuguese East Africa. Esta~Ho 
Anti-MalPrica, Lourenqo Marques, 55 pp. 
1955 Personal communication. 
WARBURMN, G. 1933 On five new species of ticks (Arachnida, Ixodoidea) Ixodes petauristae, 
I. ampullaceus, Dermacentor imitans, Amblyomma laticaudae and Aponomma draconis, 
with notes on three previously described species, Ornithodorus franchinii Tonelli-Ron- 
delli, Haemaphysalis cooleyi Bedford, and Rhipicephalus maculatus Neumann. Para- 
sitology 24: (4) 55g568. 
RESEARCH NOTES 
A CARPET BEETLE LARVA (COLEOPTERA : DERMESTIDAE) 
FROM T H E  DIGESTIVE TRACT O F  A WOMAN 
On July 21, 1955 a woman forty-three years old in London, Ontario experienced a sensa- 
tion of peri-anal itching, and suspecting the presence of pin-worms, examined a stool following 
a bowel movement. In it was found a small, dead "worm". When examined by the writer this 
proved to be a larva, 7 mm. long, of a beetle of the genus Attagenus as identified with keys in 
B. E. Rees (1943. Classification of the Dermestidae (larder, hide, and carpet beetles) based on 
larval characters, with a key to the North American genera. U.S. Dept. Agric., Miscell. Publ. 
No. 511). It  closely resembled the larva of Attagenus piceus figured by A. Gibson and C. R. 
Twinn (1939. Household insects and their control. Dept. Agric., Canada, Publ. No. 642). A. 
piceus is a beetle of cosmopolitan distribution and its larva feeds on furs, skins, woolen fabrics, 
stored grains and cereals (Busvine, J. R. 1951. Insects and Hygiene. Methuen and Co., 
London). 
R. Matheson (1950. Medical Entomology. Comstock Publ. Co., Ithaca) points out that 
cases of canthariasis, the infection of tissues by beetle larvae, relate to larvae of the Dermestidae 
and Tenebrionidae and that infection probably occurs through eating of food containing eggs or 
larvae. H. Liggett (1931. J. Amer. Med. Assn. 96: 1571-1572) reports a case of larvae of A. 
piceus infecting the nose of a girl. In  the case of the woman at London, as reported by the 
present writer, the larva was probably ingested with food. 
Clinical data in this case were contributed by C. A. Cline, M.D., who was the physician 
investigating the case and the larva was submitted to the writer, for identification, by W. M. 
Wilson, M.D., of the Regional Laboratory, Ontario Department of Health, London.-W. W. 
JUDD, Department of Zoology, University of Western Ontario, London, Ontario. 
PARASITIC COPEPODS (ARGULIDAE) ON AMPHIBIANS 
The parasitic copepods of the family Argulidae, commonly known as fish lice, are known 
to infest many fishes. (See Meehean, 0. L., Proc. U. S. Nat. Mus. Vol. 88, 1940, and Wilson, 
C. B., Proc. U. S. N. M., Vol. 94, 1944). We wish here to report instances of parasitism on 
a salamander and a frog tadpole by a species of these copepods. 
The first case involved a specimen of the perennibranch salamander, Pseudobranchus s. 
axanthus, collected near Gainesville, Florida. About December 1, 1939, a lump was noted on 
the head of an adult that had been in an aquarium in the laboratory for several weeks, but the 
lump was mistaken for a mass of detritus. However, the salamander gradually became weak 
and inactive, and on December 7, it was found lying on its side on the bottom of the aquarium. 
The lump was still present, but now was about half an inch behind the head. Upon close 
examination, it was found that what had been mistaken for detritus was in reality a parasitic 
copepod Argulus amcricanus (Wilson). The copepod was removed and the Pseudobranchus 
was put back in the aquarium with fresh water, but it continued to weaken and died on 
December 9. 
The second instance concerned a tadpole of the frog, Rana heckscheri Wright. While 
large tadpoles of this species were being collected during November, 1955, at Newman's Lake, 
about four miles east of Gainesville, a specimen was found that had two individuals of A. 
americattus attached to it. Since the tadpole as well as the copepods were preserved shortly 
after capture, we cannot report on how the parasites affected the well-being of the tadpole. 
Although the fact that these parasites make use of aquatic amphibians as hosts is not unex- 
pected, it seems to be unrecorded. We wish to thank Dr. Horton H. Hobbs for identifying 
the copepods for US.-COLEMAN J. GOIN AND LARRY H. OGREN, Department of Biology, Uni- 
versity of Florida, Gainesville. 
